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The	
  NNI	
  Coordinates	
  R&D	
  in	
  nanoscale	
  science,	
  engineering,	
  and	
  technology	
  

h8p://nano.gov/sites/default/files/pub_resource/nki_nsi_white_paper_-­‐_final_for_web.pdf	
  

FEDERAL	
  NANOTECHNOLOGY	
  INITIATIVE	
  

FEDERAL	
  AGENCIES	
  
•  DoD	
  
•  DoE	
  
•  EPA	
  
•  FDA	
  
•  NASA	
  
•  NIH	
  
•  NIOSH	
  
•  NIST	
  
•  NSF	
  
•  OSHA	
  
•  ...	
  

…cyber-­‐toolbox,	
  and	
  
data	
  infrastructure	
  that	
  
will	
  	
  shorten	
  the	
  *me	
  
from	
  research	
  to	
  new	
  
product	
  development..	
  



DATA	
  DOMAIN	
  

What	
  you	
  can	
  expect	
  to	
  find	
  in	
  the	
  Nanomaterial	
  Registry	
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Property	
  
Measurements	
  

Material	
  and	
  
system	
  

proper*es.	
  
Ecological	
  
Impact	
  on	
  the	
  

natural	
  	
  
environment.	
  	
  

Medical	
  
Drug	
  delivery,	
  
nanomedicine	
  
applica*ons.	
  	
  Toxicology	
  

poten*al	
  toxicity	
  
of	
  

nanomaterials.	
  

Meta	
  Data	
  
The	
  data	
  about	
  

the	
  data.	
  

Reference	
  
Materials	
  
Benchmark	
  	
  

Data.	
  

Validated	
  both	
  
programma*cally	
  
and	
  by	
  a	
  team	
  of	
  
scien*sts	
  	
  

Integrated	
  through	
  
controlled	
  
vocabulary	
  and	
  
data	
  formaZng	
  

Relevant	
  growing	
  
body	
  of	
  data	
  that	
  
is	
  available	
  to	
  the	
  
public	
  	
  	
  

DOMAIN:	
  CHARACTERIZATION	
  +	
  STUDY	
  DATA	
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LOOKING	
  ACROSS	
  THE	
  CHARACTERIZATION	
  DATA	
  

MEASUREMENT	
  
PROPERTIES	
  	
  

Reference	
  
Materials	
  	
  

Meta	
  Data	
  

Toxicological	
  
Studies	
  	
  

Medical	
  
ApplicaJons	
  	
  

Environmental	
  
Studies	
  

5	
  I	
  

A	
  controlled	
  vocabulary	
  of	
  PCC	
  &	
  measurands	
  have	
  been	
  iden*fied	
  (h`ps://
www.nanomaterialregistry.com/resources/Glossary.aspx)	
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Technique	
  Protocols	
  and	
  
Parameters	
  (for	
  DLS)	
  

Measurement	
  Type	
  

PCC	
   Composi*on	
   Shape	
   Surface	
  Area	
   Size	
  
Distribu*on	
  

Aggrega*on/	
  
Agglomera*on	
  

State	
  

Surface	
  
Chemistry	
  

Size	
   Diameter	
  
Mean	
  

Aerodynamic	
  
Diameter	
  

Molecular	
  
Weight	
  

Algorithm	
  
used	
  

Viscosity	
   pH	
  of	
  
suspension	
  

Temperature	
  
of	
  

suspension	
  

Dispersing	
  
agent	
  

Purity	
  of	
  
dispersing	
  
agent	
  

Concentra*on	
  
of	
  dispersing	
  

agent	
  

Sample	
  
concentra*on	
  

Medium	
  
type	
  

Dispersing	
  
agent	
  

Ionic	
  
Strength	
  

Sonica*on/	
  
Milling	
  
power	
  

Sonica*on/	
  
Milling	
  *me	
  

Mean	
  
Hydrodynamic	
  

Diameter	
  

Number	
  Avg.	
  
Molecular	
  
Weight	
  

Weight	
  Avg.	
  
Molecular	
  
Weight	
  

Volume	
  Avg.	
  
Molecular	
  
Weight	
  

Nanomaterial	
  
State	
  

Size	
   Surface	
  
Reac*vity	
  

Surface	
  
Charge	
  

Stability	
   Solubility	
   Purity	
  PCC 

Measurement  
Type 

DLS  
Parameters 

Best Practice  
Questions 

Size	
  

Mean	
  Hydrodynamic	
  
Diameter	
  

pH	
  Dispersing	
  
agent	
  

Sample	
  
conc.	
  

Medium	
  
type	
  

…	
  +	
  9	
  more	
  
Parameters	
  

Were	
  replicates	
  done?	
  
Were	
  protocols	
  used?	
  	
  

Were	
  controls	
  used?	
  
Was	
  instrument	
  calibrated?	
  	
  

Minimal	
  Informa*on	
  About	
  Nanomaterials	
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DATA	
  RECORDS	
  IN	
  THE	
  REGISTRY	
  



Individual	
  nanopar*cles	
  exist	
  in	
  	
  
•  POPULATION	
  (P)	
  of	
  par*cles	
  
•  ENVIRONMENT	
  (E)	
  	
   E	
  P	
  N	
  

Addi*onal	
  considera*ons:	
  
•  Individual	
  Par*cle	
  	
  
•  Popula*on/sampling	
  
•  Environment	
  
•  Time	
  
•  Measurement	
  technique	
  

=	
  ƒ(P,E,T,M…)	
  

NANOMATERIAL	
  CHARACTERIZATION	
  

Observed	
  Characteris*c	
  =	
  
ƒ(P,E)	
  

8	
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DATA	
  INSTANCE	
  OF	
  CHARACTERIZATION	
  



TYPES	
  OF	
  
CHARACTERIZATION	
  

MEASUREMENT	
  VALUES	
  
&	
  TECHNIQUES	
  

ENVIRONMENTS	
  &	
  
TIME	
  POINTS	
  

DATA	
  RECORD	
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Par*cle	
  size	
  is	
  
frequently	
  reported	
  
without	
  technique	
  	
  

Dynamic	
  light	
  
scaPering	
  is	
  the	
  
most	
  curated	
  
technique	
  	
  

(LOW	
  DATA	
  QUALITY	
  RATING)	
  

LOOKING	
  ACROSS	
  TECHNIQUES	
  

Techniques	
  used	
  to	
  measure	
  
par*cle	
  size	
   11	
  I	
  



LOOKING	
  ACROSS	
  PARAMETERS	
  

Other	
  DLS	
  parameters	
  
that	
  are	
  collected,	
  but	
  
not	
  shown	
  here,	
  
include	
  
!  scaPering	
  angle	
  
!  wave	
  length	
  
!  index	
  of	
  refracXon	
  

Solvent	
  Type	
  is	
  the	
  
most	
  frequently	
  
reported	
  parameter	
  
for	
  DLS	
  

Parameters	
  reported	
  for	
  
Dynamic	
  Light	
  Sca`ering	
  

12	
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NIST Reference Material 8011 – Citrate stabilized Au NP 

Best	
  Prac*ce	
  Ques*ons	
  

Measurement	
  Parameters	
  

DETAILS	
  PAGE	
  META	
  DATA	
  	
  



DATA	
  QUALITY	
  

Compliance	
  Levels	
  in	
  the	
  Nanomaterial	
  Registry	
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DATA	
  QUALITY	
  METRIC	
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Compliance	
  Level	
   Score	
  	
   Medal	
  

Gold	
   76-­‐100	
  

Silver	
   51-­‐75	
  

Bronze	
   26-­‐50	
  

Merit	
   0-­‐25	
  

COMPLIANCE	
  LEVELS	
  are	
  
broken	
  into	
  MERIT,	
  
BRONZE,	
  SILVER,	
  and	
  
GOLD	
  and	
  represent	
  
increasing	
  quality	
  of	
  
characteriza*on	
  based	
  on	
  
our	
  evalua*on	
  criteria	
  

The	
  Nanomaterial	
  Registry’s	
  COMPLIANCE	
  LEVEL	
  FEATURE	
  provides	
  a	
  METRIC	
  on	
  the	
  
QUALITY	
  of	
  characteriza*on	
  of	
  a	
  nanomaterial	
  entry	
  

A	
  COMPLIANCE	
  LEVEL	
  SCORE	
  is	
  a	
  quan*ta*ve	
  value	
  
calculated	
  by	
  an	
  algorithm	
  	
  

MORE	
  INFORMATION:	
  h`ps://www.nanomaterialregistry.com/about/
HowIsComplianceCalculated.aspx	
  



www.nanomaterialregistry.org	
  	
  

DATA	
  QUALITY	
  METRIC	
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Scenario	
  1	
   Scenario	
  2	
   Scenario	
  2	
   Scenario	
  4	
  
Size=	
  37.5	
  nm	
   Size=	
  37.5	
  nm	
  

Mean	
  	
  
Hydrodynamic	
  
Diameter	
  

Size=	
  37.5	
  nm	
  

Mean	
  	
  
Hydrodynamic	
  	
  
Diameter	
  

Dynamic	
  	
  
Light	
  ScaPering	
  

Malvern	
  ZetaSizer	
  	
  
Nano	
  ZS	
  

Size=	
  37.5	
  nm	
  

Mean	
  	
  
Hydrodynamic	
  	
  
Diameter	
  	
  

Dynamic	
  	
  
Light	
  ScaCering	
  

Malvern	
  ZetaSizer	
  	
  
Nano	
  ZS	
  
11	
  of	
  12	
  measurement	
  
parameters	
  reported	
  

Protocol:	
  ASTM	
  E2490	
  -­‐	
  
09	
  

Merit	
   Bronze	
  	
   Silver	
   Gold	
   

Records	
  with	
  more	
  
specific	
  measurement	
  
data	
  are	
  awarded	
  more	
  
points	
  than	
  those	
  with	
  
less	
  specific	
  data	
  

DATA	
  QUALITY	
  METRIC	
  

Algorithm	
  
Assigns	
  weights	
  to	
  each	
  value	
  that	
  appears	
  in	
  
a	
  curated	
  record	
  

h`ps://www.nanomaterialregistry.com/about/HowIsComplianceCalculated.aspx	
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THANK	
  YOU!	
  

www.nanomaterialregistry.org	
  

www.nanomaterialregistry.com	
  	
  
nanoregistry@r*.org	
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